statements in the book, where he states 
his case. On page 2 he says, “The 
U.S.S.R. has environmental disruption 
that is as extensive and severe as ours.” 
That is not only false, it is impossible. 
They have 140 percent more territory 
than we, but only 20 percent more pop- 
ulation. So they’d have to be twice the 
polluters and destroyers we are to have 
environmental problems as severe as 
ours. 

Soviet industry does not exceed 
three-fourths of our output at most. Per 
head of population it is still lower, and 
it has nearly two and one-half times the 
air cover and land mass for wastes to be 


dispersed in. So they couldn’t be as dis- 
ruptive as we today if they tried to. 
According to David Carey and Rob- 
ert Dockstader of the CIA, in a paper 
read in March 1972 before the Ameri- 
can Association for the Advancement of 
Slavic Studies, the U.S.S.R. had only 43 
percent of the industrial air pollutants 
of the U.S. in 1970, and this repre- 
sented a smaller percentage of the U.S. 
level than seven years earlier. Yet Soviet 
industrial output nearly doubled in that 
period, and gained markedly on the U.S. 
Neither the U.S. nor the U.S.S.R. is 
satisfied with its own pollution control 
efforts. And that is why the agreed col- 


laboration in research is all to the good. 
For collaboration to be translated into 
practical measures requires an active 
ecology movement in each country, in- 
formed about the real state of affairs in 
the other. The Goldman book does not 
do that for us. 


WILLIAM M. MANDEL 
Highgate Road Social Science 
Research Station, Inc. 
Berkeley, California 


William M. Mandel has published a treatment 
of the major spheres of environmental disrup- 
tion in the U.S.S.R. and efforts to deal with 
them in a recent article, ‘‘The Soviet Ecology 
Movement,”’ in Science and Society, Winter 
1972-1973. 
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RUNNING IN PLACE 2 


By Virginia Brodine 

Air pollution from most sources will continue to worsen, even if 
present unwieldy federal legislation works as intended. Except for 
restrictions on automobiles, planned controls will only slow the in- 
crease of air pollution. If the goal is improvement of the air, present 
approaches are inadequate. 


HEALING WOUNDS 12 


By E. A. Nephew 

West Germany has been successful in reclaiming the land of strip mines 
in its brown coal region. Although costs are high, mined land is restored 
to productive use, and displaced residents are resettled in planned 
communities. 


CAPTAN AND FOLPET 22 


By Kevin P. Shea 

Although little known by the public, these two insecticides are in wide 
use and have been under fire for four years for their demonstrated 
ability to cause birth defects in experimental animals. Uniquely high 
residues on foods are permitted. 


A PROGRESS REPORT ON MERCURY 33 


By John M. Wood 

Industry’s discharges of mercury into water, which have severely exac- 
erbated natural mercury contamination, have been dramatically re- 
duced. Huge accumulations of mercury in coastal and river sediments 
continue to seep into the environment, the legacy of less responsible 
times. 


COOLING WATER 40 


By Ian A. Forbes, Daniel F. Ford, Henry W. Kendall, 

and James J. MacKenzie 

The safety of nuclear power plants depends in part on emergency 
cooling systems which have never been tested under realistic conditions. 
Recent experiments raise doubts about their computer-predicted per- 
formance in preventing major accidents. 
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The Closing Circle by Barry Commoner, reviewed by Rene Dubos. 
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LETTERS 50 


Fan Mail, Lawton Chiles; Land War, Roger D. Burroughs, Jan Reiner; 
Omission?, S. 1. Auerbach; Work Slighted, Karl E. Ludvigsen; Russian 
Roulette, Douglas B. Seba; Albu rque Says No, Lane W. Kirkpatrick; 
Cash and Carry, Hans Feibus kes Go Home, Joan M. Reitz; Free 
Index, William A. Thomas. 
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THE POLITICS OF TECHNOLOGY 2 


By Julian McCaull 

A gathering of scientists finds that the product of their research is not 
always useful in solving or even describing the public issues they are 
called on to resolve. This does not always deter scientists from acting as 
lobbyists. 


BOTTLES, CANS, ENERGY 11 


By Bruce M. Hannon 

Returnable bottles are cheaper in dollars and scarce energy resources 
than throwaways, even when the best available recycling technology is 
used. Recycling centers for throwaways are essentially public relations 
activities. 


RENEWING THE SOIL 22 


By Judith G. Meyer 

Organic wastes can be used as compost, preserving soil resources and 
easing solid waste disposal problems. But the technique cannot now be 
justified on economic grounds. 


ACID RAIN 33 


By Gene E. Likens 

Sulfur and nitrogen oxides are adding acid to rainfall throughout the 
northern hemisphere. Although there are no present health hazards 
known, the effects on the environment may be profound. 


THE GYPSY MOTH 41 


By A. Dexter Hinckley 
A baseball bat may be the best control measure for this pest of suburbs 
and forests, the object of past massive spraying campaigns. 
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SPECTRUM 25 
LETTERS 48 


Blast Correction, Wilfred E. Baker, Arthur H. Westing; Gasbuggy, John 
Tanton; Out of Date, Richard L. Moore; Clean Steam, John T. 
O’Rourke, D. Fenner, J. Klarmann; More or Less, L. G. Ross; VSTOL 
Aspersed, Roger Littge, Kurt Hohenemser; Wankel Octane, Edward J. 
Farkas; Terrific, Patricia Tarnawsky. 


REVIEWS 50 


An Enemy of the People by Henrik Johan Ibsen, reviewed by Neville 
Grant. 
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Number 3, April 1972 


BOTTLENECKS 2 


By Robert R. Grinstead 

Solid wastes that go at low cost into municipal landfills contain valu- 
able raw materials which technology is not equipped on a large scale to 
sift, sort, separate, transport, process, produce, package, and market. 
Identifying the key stumbling blocks may help divert the flow of wastes 
to useful purposes rather than into permanent burial sites. First of two 
parts. 


LOST POWER 14 


By D. P. Grimmer and K. Luszczynski 

Less than one-third of the raw fuel energy available in coal at the mine 
is converted into available electricity ; about one-fifth of the fuel energy 
in petroleum is lost through processing by the time the gasoline is 
pumped into the car. Since direct and indirect fuel needs for transporta- 
tion consume nearly 40 percent of fossil fuel used each year in the 
United States, energy loss can be diminished by more efficient means of 
transportation such as bus, train, pipeline, waterway — and perhaps the 
electric automobile. 


REVIEW: THE CLOSING CIRCLE 23 
Side-by-side, the clashing views of two prominent biologists, Barry 
Commoner and Paul Ehrlich. Focal point is Commoner’s book, The 
Closing Circle. Elements of the environmental crisis can be spelled out 
— or more accurately factored out — in numerical terms assigned to 
growth of population, increase in affluence, and increase in pollution 
from products of technology, reasons Commoner in his book. Both the 
numbers and the reasoning are wrong, assert Ehrlich and colleague John 
P. Holdren. Whereas Commoner would put the blame on faulty technol- 
ogy, they charge, rising population and affluence stimulate that tech- 
nology and, ultimately, intensify the population’s per capita impact on 
the environment. Commoner dismisses the assertions against him, argu- 
ing that the principles of his and Ehrlich’s mathematics are in reality 
one in the same; that the relationship between technology and pollu- 
tion are analyzed only superficially by Ehrlich; that affluence must be 
measured in consumption of goods that contribute to human welfare 
rather than in numbers of cars and television sets per capita; and that 
the calculations by Commoner and his colleagues assess technological 
impact as only one, not the sole, factor contributing to environmental 
degradation — though the technology factor turns out to be demonstra- 
bly by far the most significant. Highlighted is the issue of open 
discussion of scientific differences that vitally concern the public. 
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REVIEWS 23 


The Closing Circle by Barry Commoner, reviewed by Paul Ehrlich and 
John P. Holdren, with comments by Barry Commoner. 


SPECTRUM 27 
LETTERS 53 


Beleagured Biome, Douglas B. Seba, Charles E. Lane, Eugene F. Cor- 
coran; Radiation Plus, Clark Most, Jr.; Politics and Pollution, Henry H. 
Metzger; Enough Missiles?, Richard English, E. P. Wigner; One for 
Honda, Joe L. Stupica; Gas for the People, Jon E. Field; Bad Air, 
Hinrich Bohn, Peter Seidel; Reusing Oil, Edward Taylor Cutler. 
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Number 4, May 1972 


POINT OF DAMAGE 2 


By Virginia Brodine 

Air pollution standards are, in essence, judgments of how much money 
to spend to protect health. The chances are that any pollution causes 
some damage, but we don’t know how much. The question is: given our 
ignorance, shall we gamble with dollars or with the public health? 


STEPPING ACROSS BOUNDARIES 16 


By Jon McLin 

The United Nations Conference on the Human Environment to be held 
in Stockholm next month is a step toward global efforts to resolve 
global environmental problems. A review of European organizations in 
the field suggests some of the promises and difficulties of such inter- 
national efforts. 


FUSION POWER 29 


By Lowell Wood and John Nuckolls 

For a generation efforts have been made to harness nuclear fusion 
energy for peaceful uses, and success is predicted for 1980. Recent 
technological advances, however, give promise that less conventional 
techniques, employing lasers, will demonstrate feasibility in a year or 
two. The hope, as always, is for cheap, clean, and abundant energy. 


MACHINERY FOR TRASH MINING 34 


By Robert Grinstead 
The technology for profitable recycling of municipal trash is being 
developed, and the era of the incinerator and landfill may be ending. 
Recycled paper sales will probably be the most important factor. 
Second of two parts. 
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The Limits to Growth by Dennis L. and Donnella H. Meadows, Jorgen 
Randers, and William W. Behrens, reviewed by Jeremy Bray. 


LETTERS 46 


Cavalier, M. J. Sloan, Charles F. Wurster; Moth Control, F. J. Trembley; 
Ah, Wilderness Were Paradigm Enow!, Park J. White; No Panic, Richard 
Wilson; Enter Laughing, Walter C. Patterson; Exit, Grave, Esther Mat- 
tson; HCI from the Sky, Eville Gorham; Put Cart Before Gas, Edward J. 
Mulligan; Paper Inspiration, Tom Herriman; Eco Corps, Robert K. 
Poole; Psychological Service, Philip P. Miklin, Bruce Hannon; Dioxin, 
Gordon W. Gribble; Candid Scientists, Jeremy J. Stone. 
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Number 5, June 1972 


THE CONTROL OF MALARIA 2 


By Richard Garcia 

The use of DDT and other insecticides to kill mosquitoes is a cheap and 
effective means of controlling malaria in the short-term. There are 
environmental costs associated with such programs, and a complex of 
social and economic factors determines the magnitude of malaria out- 
breaks in the long-run. The use of chemical controls alone may be 
self-defeating. 


ENERGY AND WELL-BEING 10 


By A. B. Makhijani and A. J. Lichtenberg 

The often-cited connection between energy use and standard of living 
in industrial countries may be more apparent than real. A close examin- 
ation of energy use in the United States shows that much is wasteful, 
and that the same material standard of living could be maintained with 
a lower consumption of energy. Recycling of materials, improved 
transportation, and more efficient heating and cooling systems are 
major areas of potential improvement. 
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WHEN THE WELL RUNS DRY 19 


By Robert H. Williams 

Current estimates which place U.S. natural gas reserves at a thirty- to 
forty-year supply leave much to be desired. They are based on the 
assumption that oil and natural gas are found together, but 75 percent 
of natural gas is now produced independently of oil. Natural gas from 
coal and from solid wastes are potential replacements. 


A BROADER VIEW 32 


By Julian McCaull 

A profile of Dr. Victor Sidel, one of an increasing number of physicians 
who are finding that the environmental factors which cause disease 
often lie outside the range of their professional training. To prevent, 
rather than treat, disease, the physician finds himself grappling with 
issues which range from pollution to poverty. 


DEPARTMENTS 
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LETTERS (Readers respond to “The Closing Circle”) 40 


The Closing Circle: Readers Comment, Kurt H. Hohenemser, Pete 
Seeger, Ernest Stiltner, Bertram G. Murray, Jr., Stephen P. Fortmann, 
Marvin Gold, Caroline Bird, Lena I. Moszkowski, David E. Harrison, 
Daniel McKinley, Joseph R. Birkemeier, Rich Ownbey; Phosphate or 
Flood, K. A. Booman, Robert A. Sweeney; The War, Robert S. Lichten- 
stein; Engineers’ Action, Richard Blazey; Aluminum Teapot, Robert F. 
Testin; Octane Debate, Edward J. Farkas. 


REVIEWS 43 


Management of Land and Wate’ by the Ministry of Physical Planning 
and Local Government, reviewed by Nils-Erik Landell. 
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Number 6, July-August 1972 


PLOWING FOR PROFIT 2 
Pesticides and other agricultural chemicals come and go under public 
and economic pressure, but farm practices promoting their use remain 
obscure. We begin a series of articles to investigate the relationship 
between the business of farming and environmental side-effects. 


WORLD PRIORITIES 4 


By Terri Aaronson 

Westerners who assume that they have the answers to global environ- 
mental problems are brought up short by hard questions from persons 
in developing countries who see economic growth as essential to their 
well-being, pollution controls as secondary to food needs, self-determin- 
ation as essential to social welfare. A report from Stockholm on the 
U.N. Conference on the Human Environment. 


SPOILED BY SUCCESS 14 


By Greg McIntire 

Just short of 100 years after its synthesis, DDT has been banned for 
widescale use in the United States, pending court litigation. The new 
age that DDT was supposed to introduce after World War II fizzled 
because this useful chemical was oversold and overused, until benefits 
for everyone but manufacturers reached the point of diminishing 
returns. 


THE NEW EVOLUTION 30 


By Denzel E. Ferguson 

Species of living creatures have acquired the capacity to survive during 
their natural development over millions of years, but chemical pesti- 
cides are capable of turning these natural defenses against themselves as 
organisms with genetic traits for chemical resistance predominate, but 
fall victim to other environmental pressures. The outright destruction 
of some species creates further serious imbalances. 


TAKING IT APART 36 


By Edward M. Dickson 
The automobile, the tin can, and many other products contain combin- 
ations of materials that defy straightforward sorting for recycling. 


December 1972 


Foresight in manufacturing can reduce the amount of energy and 
frustration now spent in separating usable metals and other substances 
bound into the products. 
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Inadvertant Climate Modification: Report of the Study of Man’s 
Impact on Climate (SMIC), sponsored by the Massachusetts Institute of 
Technology, reviewed by W. Lawrence Brock. 
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Salt, Richard D. English, Dan I. Bolef; Champion of the Undermammal, 
Bruce Power; Troubled Lake Baykal, Norman A. Precoda; Aluminum 
Cans, Bruce Hannon, R. F. Chambers; Demophora, J. R. Vallentyne; 
Measuring Mercury, Cyrus Feldman, Joel A. Carter, Lamont C. Bate, 
John M. Wood. 
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NUCLEAR SAFETY 2 


By Daniel F. Ford and Henry W. Kendall 

Nuclear power plants have safety systems to keep them from overheat- 
ing and releasing radiation in the event of an accident. Much of the 
expert community thinks these safety systems, called emergency core- 
cooling systems, are inadequate. : 


BOMBS AND ELECTRICITY 10 


By Victor Gilinsky 

In addition to electricity, nuclear power plants make plutonium, which 
can be diverted to military purposes. An average-sized power plant 
makes enough plutonium for about 50 nuclear weapons each year. 


THE COST OF POISONS 18 


By Robert van den Bosch 

Excessive use of pesticides is increasing crop damage and causing losses 
to cotton growers in California of as much as $10 million per year. 
Alternative pest control techniques have saved farmers hundreds of 
millions of dollars world-wide. 


ASSAULT ON A LAKE 32 


By Julian McCaull 

In 1885 Chicago pioneered in water-pollution control. Unfortunately, 
the ideas then advanced have remained dominant in the field. Taking 
pollutants from one place to another is still the controlling principle of 
water pollution control: Lake Michigan gives a warning of the growing 
failure of this technique. 


CLEAN WATER AND POWER 40 


By Charles A. Washburn 

Some businessmen have recently warned that pollution control will 
require huge amounts of electrical energy. But calculations show that 
advanced treatment for all U.S. domestic and industrial wastewater 
would cause an increase in electric power consumption of only 2.9 
percent. 
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Murderous Providence: A Study of Pollution in Industrial Societies by 
Harry Rothman, reviewed by Dorothy Cottrell. 
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Corrections, Robert H. Williams, John H. Nuckolls, Lowell L. Wood; 
Up the Railroads, Steve Roberts; Since 1792, Gaylord Nelson; Call for 
Papers, L. Edwin Coate. 
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NATIONAL INSECURITY 2 


By Kurt Hohenemser 

As Strategic Arms Limitation Talks resume, we review the agreements 
achieved so far. The main point to remember is that both the U.S. and 
the U.S.S.R. have many more weapons than they can use and survive. 


FARMING WITH PETROLEUM 8 


By Michael Perelman 

Modern farming uses energy-hungry machines instead of human labor. 
The result, which is economically efficient, has far-reaching effects in 
society and the environment. 


AND NOW FOR A LITTLE DIVERSION .... 14 


Losing your luggage at London airport when your luggage is 100 
pounds of plutonium. 


A MATTER OF DESIGN 16 


By Richard G. Stein 
How to construct and operate public buildings without wasting a lot of 
energy, steel, and concrete. 


OIL BY RAIL 30 


By David P. Morgan 
Why hasn’t anyone suggested carrying oil from Alaska by railroad 
instead of pipeline? 


THE GREEN REVOLUTION 32 


By H. Garrison Wilkes and Susan Wilkes 
The planting of new hybrid grains throughout the world means higher 
yields and, perhaps, the loss of older and still valuable species. 
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Effects of Pollution on Health: Proceedings of the Sixth Berkeley 
Symposium on Mathematical Statistics and Probability, edited by Lu- 
cien M. LeCam, Jerzy Neyman, and Elizabeth L. Scott, reviewed by 
Sheldon Novick. 


LETTERS 43 


Man-Made Landscapes, Rene Dubos; Reddy Kilowatt, Louise M. Ben- 
der; Destructiveness Defined, Arthur H. Westing; Kill-A-Watt, Alberta 
Slavin; The Biggest Yet, Ernest R. Habicht, Jr.; More Flak, Willis Butler; 
Evil Side-Effects, Lorna Salzman. 
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GETTING IT TOGETHER 2 


By Michael Corr and Dan MacLeod 
Communes use less energy, have less impact on the environment, than 
families living separately. Other cultures show other possibilities. 


PLASTICS IN THE AIR 10 
By Kevin P. Shea 

Another look at those chemicals which collect on your new car’s 
windshield (phthalates). Recent research warns they might be causes of 
birth defects and mutations. 


SURVEYING HIGHWAY IMPACT 12 


By James B. Sullivan and Paul A. Montgomery 

New highway construction must be preceded by filing an environmental 
impact statement. Most statements are incomplete; here is what they 
should contain. 


COLD CARGO 21 


By James A. Fay and James J. MacKenzie 
Liquid natural gas is being carried into this country by tanker to 
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increase the supplies of clean fuel. A spill near a city would be a serious 
hazard. 


OVERFED 30 


By Janice Crossland and Julian McCaul 
Eutrophication: what it is, what causes it, how serious it is, and what 
can be done about it. 


... ADD SALT TO TASTE 38 


By H. Hugh McConnell and Jennifer Lewis 
The use of salt to clear snow-bound roadways adds one more pollutant 
to the environment, while the benefits in safety may be illusory. 
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From the Land and Back by Curtis K. Stadtfeld, reviewed by Rene 
Dubos. 
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Year-Long Tizzy, Tani Dawes; Reliable Method, J. E. Doyle, Elizabeth 
G. Rose; Tenure Denied, E. Curry Hutchinson; Quiet Rock?, John 
Maybury; Friends of the Silphium, Jas. Harper. 
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THE BRITISH ATOM 2 


By Walter C. Patterson 

The British nuclear electric power program is older and larger than its 
U.S. counterpart. It is also somewhat safer, and has met little opposi- 
tion. 


THE BIG FARM 10 


By Michael Perelman and Kevin P. Shea 

Federal and state programs have encouraged the formation of ever-lar- 
ger farms, whose size has passed the point of economic and environ- 
mental efficiency. 


CONTROL FOR ASBESTOS 16 


By A. Karim Ahmed, Donald F. MacLeod, and James Carmody 

This month the Environmental Protection Agency adopts new regula- 
tions which severely limit the use of asbestos: 65 years after asbestos- 
caused disease was first identified. 


RADIATION ALOFT 28 


By Karl Z. Morgan 
A brief note on the experience of carrying a geiger counter on a 
commercial airplane. 


THE TIDE OF INDUSTRIAL WASTE 30 


By Julian McCaull 
The cost of treating industrial wastewater will be gigantic. Some new 
productive technologies reduce pollution — but others increase it. 
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Stolen Bombs, Dan McLaughlin, Byron Edde; Oil by Rail, E. L. Patton, 
W. A. Fuller; Man-Made Landscapes, Bruce Wallace, Rene Dubos; A 
Harvest of Oil?, Joseph Klarmann, Michael Friedlander, K. Luszczynski, 
Michael Perelman; Surviving a War, Richard L. Goen; Protest and 
Clarification, Jerzy Neyman. 
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The Spoils of Progress: Environmental Pollution in the Soviet Union by 
Marshall I. Goldman, reviewed by William M. Mandel. 
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